bud daughter sporocysts that produce bifid-tailed non-eyed cercariae containing no muscular pharynx. These cercariae are periodically discharged into water, and in turn have forty-eight hours in which to find their definitive host-man. As a general rule they invade man by piercing the skin while bathing: but it is probable that occasionally infection occurs through the pharynx and oesophagus. The cercarike ultimately reach the liver, where they attain sexual maturity, mate, and later, after migrating against the portal blood stream, deposit terminal spined ova in the venules of certain viscera, especially the bladder.
A similar life cycle holds for Bilharzia Mansonti, which however has a different morphology, a different intermediary host, Planorbis Boissyi and a lateral, not a terminal, spined egg. This species deposits its ova especially in the colon and rectum.
THE EARLY CLINICAL APPEARANCE OF BILHARZIASIS IN MAN.
Elsewhere [4] I have suggested that from the clinical viewpoint the manifestations of bilharziasis amongst our troops in Egypt could frequently be divided into two distinct stages:
First: A toxsemic stage occurring four to ten weeks after infestation.
Secondly: A much later stage of localized bilharziasis characterized in the case of Bilharzia hwematobia by vesical, and of Bilharzia Mansoni by ntestinal symptoms.
(I) Toxwmic Symptoms of Bilhlrziasis.
The earliest symptoms associated with bilharziasis were first accurately described for the Japanese species of infection-Bilharzia japonica. Flu [5] , in Surinam, first called attention to the appearance of febrile symptoms resembling Katayama disease in patients with lateral spined ova in the faeces. Archibald [6] in 1914 described febrile manifestations in Bilharzia Mansoni unassociated with eosinophilia, and suggested it was due to a secondary infection.
In 1916 Lawton [7] reported an outbreak of bilharziasis amongst Bilharzia Mansoni. The incubation period varied, often being from four to eight weeks, and the onset was often insidious. The duration of fever was from ten days to eight weeks. Loss of weight and emaciation were characteristic features. During the past three years I had the opportunity of observing seventy-five cases of bilharzial infestation amongst Australian troops. Lawton's original observations were abundantly confirmed a'nd amplified. The toxEemic symptoms, however, were not found to be dependent on infestation with Bilharzia Miansoni alone. Such symptomswere met with most frequently in double infestations, but were also, for the first time, recorded in pure hrmatobia infestations from Serapeum, a section of the canal zone where only Bullinus species abound. An analysis of the clinical histories of these seventy cases-showed the following groupings:-(1) Twenty-three cases presented symptoms of urticaria and prolonged pyrexia.
(2) Ten cases occurred with urticaria and pyrexia of less than ten days' duration.
(3) Five cases occurred with urticaria alone. Thus thirty-eight out of these seventy-five cases, or 508 per cent. of the series, manifested early toxtemic symptoms. As these features have alreadv been recorded in detail [8] they will nQt be further considered except to allude to the peculiar characteristics of the urticarial eruption. Sometimes it was of a most intense type causing much irritation and a general though transient cedema of the face, and often of the penis and scrotum as well. Urticarial wheals were not infrequently noted on the trunk and limbs. The eruption was sudden in onset, and of variable duratio'n, lasting on and off from one to ten days.
The disappearance of tox8emic symptoms was followed by a latent period which lasted from six weeks to three years, before obvious localized symptoms of bilharziasis developed. Ova are passed in the dejecta either continuously or from time to time throughout this latent period. Such cases constitute' carriers, and are obviously especially dangerous i'n disseminating the disease. They are very commonly met with in Bilharzia Mansoni infestations.
(II) The Stage of Localized Bilharziasis. Localized symptoms can be classified according to the site of the lesions and the species of the parasite infesting the patient.
Bilharzia haematobia Infestation.-In my experience the onset of localized Bilharzia hwmatobia infestation is most commonly indicated by a burning and scalding urethral pain. less frequently by perineal discomfort or penile pain. This is followed later by a terminal hsematuria, the most characteristic feature of vesical bilharziasis.
Haematuria inay occur with every act of micturition, or at daily, weekly, or even monthly intervals. The blood is usually bright red in colour; rarely it may be dark and occasionally long, worm-like clots are noted. Suprapubic pain is by far the commonest type of pain met with: it is present especially when the bladder is distended, and is generaliy described as a dull ache which is aggravated by any increase in intra-abdomninal tension such as is produced by tightening the belt, or by manual pressure during abdominal palpation. It is relieved by emptying the distended viscus. Backache and loin pain are not infrequently present. Frequency of micturition is usually an early and traRsient symptom in these early cases, and I would suggest that persistency of this symptom should arouse suspicion of a secondary bacterial cystitis. Even in pure hwmatobia infestations it is quite common to elicit a history of. passage of blood and mucus per rectum, and terminal spined ova are recovered from the fteces. Rectal examination not infrequently reveals localized tenderness above the prostatic gland between the vesiculse seminales. In my experience enlargement and tenderness of the prostate is distinctly rare, though Madden [9] regards it as an early sign of some diagnostic importance.
Cystoscopic examination may show venous congestion and injection *of vessels, and very frequently the presence of whitish or yellowish submucous tubercles or nodules elevated above the level of the mucosa. Such pseudo-tubercles may be widespread over the base, fundus and lateral vesical walls, or may be limited to one anatomical section of the viscus. In size they vary from 1 mm. to 5 mm. in diameter, and are the earliest lesions of the disease. Their pathology will be dis--cussed in more detail later. Ulceration is not a frequent lesion in early bilharziasis, but in two cases cystoscoped by Captain R. T. Silverton, A.A.M.C., ulceration of the trigone was; present.
Involvement of the ureteric orifice is not infrequent even in these early cases, and herein lies one of the gravest dangers of Bilharzia hawmatobia infestation. The orifice of the ureter may be golf hole in type, patulous at rest, yawning and circular during the emission of blood-stained urine. Catheterization of the ureter and collargol injection -may reveal an early hydronephrosis even in the absence of any clinical features suggestive of such a condition. This tendency to involvement of the lower portion of the ureter early in urinary bilharziasis has in the past been insufficiently appreciated. It is dependent on the common nature of the vascular supply of this portion of the ureter and of the bladder. The urine does not always yield macroscopic evidence of mucus and blood, and small amounts of albumin may or may not be detected.
In conducting the examination for ova the last 10 c.c. of urine passed should be selected, and the centrifugalized deposit examined with low power magnification. Pus cells constantly accompany the presence of ova and a variable number of red blood corpuscles are present. The vicarious manner in which ova appear in the exereta needs emphasis. For this reason a single negative examination of the dejecta does not exclude the disease.
The blood picture is characteristic of helminthic infections in general. There is a moderate leucocytosis, the average, in thirty-five cases of my series, being 10,030 per cubic millimetre; the lowest was 4,700 per cubic millimetre, the highest 22,000 per cubic millimetre. The differential count showed an average eosinophilia of 13'5 per cent. The tendency is for the eosinophilia to be most marked in the early months of the disease, 50 per cent. (Lawton) , and to decrease during the subsequent two years to 11 per cent. or thereabouts. There is generally a slight secondary anaemia. In late cases with septic complications Day [101 has shown an increased leucocytosis, accompanied by a relative and absolute increase in the polymorphic neutrophils and a corresponding decrease in the eosinophilic elements.
As mentioned above, cystitis, involvement of the ureteric orifices and hydronephrosis of low grade type may be met with during the first three years of infestation. In addition the following complications may be seen amongst the Egyptians: septic cystitis, pyonephrosis or ascending pyelonephritis, interstitial nephritis, urinary calculus, vesical carcinoma or sarcoma, prostatitis and infiltration of the vesiculse seminales, periurethral fistule, and bilharziasis of the penis. The comparatively high death-rate amongst these unfortunate people is occasioned by three complications-sepsis, renal insufficiency, the result of back pressure or infection, and carcinoma supervening on the chronic irritation produced by ova in the bladder walls. The most common form of cancer in Egypt has been shown by Ferguson [11] to be vesical carcinoma, and it is here interesting to note that in the vesical bilharziasis of monkeys most extraordinary activity, proliferation and downgrowth of epithelium may be found in the papillomata produced by the toxic products of ova and wormns within three months of infestation.
The Localized Symptoms in Bilharzia Mantsoni Infestation.-The most remarkable feature of the localized stage of Bilharzia Mansoni disease is the latency, insidiousness and symptomless character of miany of the cases. For this reason I am convinced there is no intestinal infection which is more likely to remain undiagnosed over long periods of time. Thus in my series of thirty-eight cases eleven failed to give any history whatsoever of intestinal symptoms, though lateral-spined ova were readily demonstrated in their faeces. In the remaining cases the patients themselves had not attached much significance to their intestinal symptoms, which were characterized from time to time by the appearance of blood or mucus in the stools, occasional attacks of diarrhcea or rectal uneasiness. A few cases gave a histqry of intermittent dysenteric attacks with tenesmus, which sometimes lasted two or three weeks and were then accompanied by emaciation. A history of colicky abdominal pain was infrequent. Dyspeptic symptoms were not noted, nor was the liver enlarged to physical examination. Microscopic examination of the mucous coating of the stool revealed the presence of lateral-spined ova in these cases, and in the case of four patients they were demonstrated in the urine as well. Tenderness along the course of the colon was occasionally present, but the local thickenings and tumour-like polypoid masses which occur in Egyptians were never met with. Hepatic periportal cirrhosis could never be clinically demonstrated. Digital examination of the rectum revealed no features of note, but sigmoidoscopy in one case showed small, multiple, diffusely scattered tubercles somewhat analogous to the vesical lesions described.
Besides noting early changes Madden [12] has shown the frequency with which sigmoidoscopy reveals the presence in chronic Egyptian bilharziasis of a papillomatosis of the rectal and colonic mucosa.
The frequency with which urticaria and fever were appearing in the ,early stages of Bilharzia Mansoni and Bilharzia hwmatobia infestations led me to presume that worms or ova must be producing this effect by the production of some circulating toxic substance. Similar manifestations-presumably toxic-are known to occur in other helminthic infections such as Katayama disease and trichiniasis, while we are quite familiar in Australia with the profuse urticarial eruption that follows the intraperitoneal rupture of hydatid cysts (Twnia echinococcus). .7 The Royal Society of Medicine For the purpose of testing this toxa3mic theory I employed a modification of the complement-deviation method first described by-Bordet and Gengou [13] . In the firsf place an extract was made from bilharzia worms obtained at autopsy from an Egyptian. Preliminary experimentation showed it possessed true antigenetic properties, but owing to its difficult manufacture the method was discarded. A saline extract [14] of the livers of infected snails of the species Planorbis Boissyi was then prepared. This antigen yielded satisfactory results, but was later discarded in favour of an alcoholic saline soluble extract, which, while showing no tendency to produce pseudopositive reactions, had the additional advantage of being more stable. By utilizing this antigen and employing a quantitative complement-deviation technique the following results were obtained in 322 consecutive examinations of fresh human serum:
(1) In a group of thirty-six cases in which bilharziasis was under two years' duration thirty-two, or 88'8 per cent., yielded positive reactions.
(2) In a group of ninety-seven more chronic cases seventy-two, or 74,2 per cent., yielded positive reactions.
(3) In forty-four cases of syphilis yielding positive Wassermann reactions, negative results were always registered.
(In one case a positive reaction was obtained, but here there was an anti-complementary tendency shown in the serurn control tube.) (4) In 150 other cases, which included protozoal, metazoal and bacterial infections, negative results were uniformly obtained. In only one case was a positive result registered where ova were not found in the dejecta, but as only one examination was made and as intestinal symptoms were present bilharzia could not be excluded. Probably the case was one of latent infection.
It is interesting to note that, as a general rule in bilharzia infections, the higher the eosinophilia the greater the amount of complement fixed. There are, however, exceptions, and a proportion of cases without eosinophilia yield positive reactions. It is important to emphasize that this serological phenomenon is of the nature of a group reaction, and does not enable one to differentiate the species of the parasite-i.e., whether Bilharzia hematobia or Bilharzia Mansoni.
The .serological response was next investigated in experimentally. infected monkeys.
First, it was found that monkeys could be killed by hyperinfection before there was time for ova to 'be deposited in their tissues. Toxic stigmata were present. Microscopic examination showed cloudy swellings of the parenchyma of organs and peripheral infiltration of the lobules of the liver with round cells. The cellulo-humoral response was minimal as a general rule. The animals died either before there was time for an immunity response to develop, or, if they survived longer, the intensity of the toxoemia often caused a complete depression of the mechanism of immunization. Thus the complement deviation reaction was generally negative; there was, as a rule, absence of eosinophilia, and not infrequently an actual leucoparnia.
Secondly, entirely different findings were observed in monkeys spontaneously recovering from the disease. Thus in ten monkeys recovering from the initial toxic effects of bilharzial infection a remarkable cellulo-humoral response was present in every case. The leucocytosis during the sixth to the twelfth week varied from 13,000 to 34,000 per cubic millimetre. The eosinophilia varied from 10 per cent. to 63 2 per cent., and the average over this period equalled 28 per cent. In every case a strongly positive complement-deviation reaction developed. The bone marrow showed a marked increase in eosinophil myelocytes, and also a cellular proliferation and increase in the normoblastic elements. Such findings proved that the toxaTmic theory of bilharz-iasis was in accord with experimentally established facts, and strongly suggested that the immune body produced was framed to antagontize bilharzia toxic products.
THE EARLY PATHOLOGICAL CHANGES IN INFECTED MONKEYS.
As no human cases were fatal the pathological basis of the toxmmic symptoms could not be observed in man. A detailed study of the organs of monkeys infected with Bilharzia Mansoni and Bilharzia ha-matobia from the sixth to the twelfth week was therefore made.
The conclusion reached was that there was no essential difference in the type of the lesion produced by either species of schistosome. In both cases there were, produced widely-disseminated round whitish nodules which, microscopically, were found to be composed of centrally placed ova surrounded by multinucleated giant cells, eosinophil polymorphs and small mononucleated cells. Central degeneration may occur in such foci. The distribution of these nodules varied with the type of infection and was dependent on the anatomical habitat of the two species of worms.
In Bilharzia Mansoni infestation the chief features were as follows: On laparotomy a congested liver was demonstrated with disseminated whitish tubercles (1 mm. in diameter) on the surface and scattered throughout the substance. The spleen was enlarged and the colon showed pericolitis with adhesions, subperitoneal nodules, congestion of the mucosa with submucous infiltrations composed mainly of eosinophil and mononucleated cells. The adult worms of this species (Bilharzia Mansoni) were found in the superior and inferior mesenteric veins and in the portal radicles of the liver. Macroscopic lesions of the bladder and lung were quite rare, though ova were found to be widely disseminated by utilizing Ferguson's method of digesting the tissues with a 3 per cent. solution of caustic soda, centrifugalizing and examining microscopically the sediment obtained.
In Bilharzia haematobia infestations similar microscopic lesions were produced in the liver and intestine, but in addition the pelvic organs, such as the bladder and uterus,-showed vesical papillomata and greyish nodules scattered throughout the latter. In the lungs there were similar accumulations resembling closely those of a miliary tuberculosis.
The adult worms in Bilharzia hwemnatobia, although plentiful in the mesenteric and portal veins, predominated in the pelvic plexuses, as in the vesical and the uterine. Trhey also migrated via the inferior vena cava to the pulmonary capillaries, where they could be demonstrated in situ.
Thus we find that the study of these lesions affords the explanation of the hepatic splenic and pulmonary signs and symptoms seen in the early toxaemic stage of bilharziasis in man. Similarly the early nodule or bilharzial tubercle seen in the bladder' and rectum in early human cases is identical with this most characteristic lesion of experimental bilharziasis.
The Mode of Deposition of Ova in the Tissues.
By examining fresh pieces of infected bowel pressed between glass slides it was possible to observe microscopically the deposition of ova in the vessels, the various stages in the egress of ova through the vessel wall and the manner in which the spine assisted in this process.
Female worms were also observed in the mesenteric veins of aneesthetized monkeys separated from their male partners. The actual process is as follows:-When the time for oviposition arrives the paired worms travel against the direction of the blood stream to the furthermost possible point. Hence the female leaves the male partner and being of a much narrower calibre, works her way into veins of small diameter, distending them in the process and only stopping when the mechanical resistance is too great for further progress. Here she deposits an ovum always in a characteristic fashion, the spine being directed posteriorly. The reason for this is that the ovum lies in a similar position in the uterus of the female itself. The female then slightly withdraws. Pari passu the distended vessel wall contracts down on the ovum. Again the female deposits an egg and withdraws, and again the vessel wall contracts down on the foreign body. In Bilharzia hamatobia infestation many eggs are deposited in this fashion, so that microscopically the venule, with its contained ova, presents the appearance of a string of sausages. Probably local vascular spasm is a big factor in the production of this picture. When the female finally withdraws from the branched venule the blood current, which has in the meantime been held up, assumes its normal course, driving the ova before it. The spines which point in the direction of the blood stream, and are in close apposition with the walls of the venule, naturally pierce the latter structure and are then driven into the perivascular tissue. Hereafter the progress of the ovum through the tissues is independent of the spine and is dependent on an active inflammatory process induced by a toxic substance secreted by the contained miracidium. This toxic substance exerts a positive chemiotactic influence on eosinophil leucocytes, which enable the ovurm to ulcerate through the tissues in A very characteristic fashion. Ova might be described as reaching the lumen of the hollow viscera by the pointing and discharge of these small eosinophilic abscesses.
It must be remembered, however, that many ova never reach the exterior, some beihg destroyed by cellular and presumably humoral agencies also, while others are localized in situ by fibroblastic tissue reaction, later undergoing calcification. Indeed my observations lead to the conviction that the vast majority of ova gain the lumina of the hollow viscera within a few weeks of being deposited in the tissues, and that after this period the chances of the contained miracidia perishing in the tissues of the. host are very great.
THE TREATMENT OF BILHARZIASIS.
The fact that Bilharzia hematobica and Bilharzia Mansoni inhabit the vascular system only and are incapable of living elsewhere in the tissues of the host, strongly indicates that the intravenous route for the administration of any drug will yield the best results.
Several different observers have appreciated this fact and a number of drugs, including perchloride of mercury, salvarsan and eusol, have been given intravenously in bilharziasis. The only known remedy of importance, however, is tartar emetic. This drug was apparently first used in the treatment of bilharziasis by McDonagh, but Christopherson [15] -quite independently proved its value, and to him we are indebted for the demonstration on a large scale' of the beneficial results following its administration. Since his original publication a number of competent workers, including Newlove, Innes [16] , Low [17] , and Newham, have reported favourably on tartar emetic treatment. Christopherson claims -that tartar emetic not only kills the parasites Bilharzia ]Jansoni and Bilharzia hwmatobia, in situ, but later kills the miracidia in the ova deposited in the tissues of man.
The indices of cure adopted by these different observers have been as follows': First, improvement in the general health of the patient and .disappearance of vesical symptoms. Secondly, the disappearance of ova in the exereta or the passage of ova containing only dead miracidia. Observations on the eosinophilia have also been made and observers appear agreed that during treatment a rise in the eosinophilia ensues.
In order to obtain additional data as to the value of the treatment a critical investigation was made in the following three cases in May, June and July of this year, the treatment being controlled not only by the above mentioned observations, but in addition by investigations of the cystoscopical appearances of the bladder, and of the complementdeviation reactions before and after treatment.
Treatment employed.-The most severe case received a total dosage of 50 gr. of tartar emetic, the other two cases received 30 gr. each.
The initial dosage employed was i gr. dissolved in 10 c.c. of saline solution (0 85 per cent.), and thereafter the dose was increased by amounts of gr. until the physiological limit of tolerance was reached. This point was estimated by the amount of the drug, which produced paroxysmnal coughing and vomiting immediately after injection; it was decided to give slightly smaller doses than this. The amount of each single injection varied from 2 gr. to 3 gr. in different cases, and was administered every second day, at a period of at least two hours after the last meal.
Eflect on,the General Condition of the Patient.-During treatment all the patients lost considerable weight (7 lb. to 14 lb.); they did not feel well and were easily tired. One case had an occasional evening temperature. In all cases, however, after the cessation of treatment, the general condition rapidly improved and normal weight was established. No local effect follows the intravenous injection unless the fluid escapes into the perivenous tissues, when a severe local inflammatory reaction may supervene. In one case only was such a, result observed. Local induration, swelling and tenderness were present, but this condition subsided in four days. Case A.-The patient gave a history of bathing at Serapeum in the freshwater canal (Egypt) in May, 1916. Two months later he developed a severe urticaria lasting-for one week. Ten months later, in March, 1917, he noticed urethral irritation followed subsequently by terminal hamaturia. Subsequent investigation showed terminal spinal ova of Bilharzia hmmotobia, in the urine and faeces. He had an eosinophilia of 28 per cent. The complement-deviation test was strongly positive (+ + +). Cystoscopy showed numerous yellowish submucous vesical nodules of 1 to 3 mm. diameter. Several ulcers with ragged edges and sloughing bases were situated on the trigone. The effect .of treatment is indicated in the following Treatment was now suspended. The complement-deviation reaction was still definitely po,sitive (+ +) though lest strong than befdre treatment.
The cystoscopic examination showed healing of ulcers in the trigone. The I t 7 I ) 9
I . On June 25, 1919, the urine still contained no ova, and the complementfixation reaction was positive (±), the eosinophilia equalled 23 per cent. Cystoscopical examination showed that the ulcers on the trigone were now healed, but that the yellowish submucous nodules were still present. Vesical symptoms which had early disappeared never returned. of Bilharzia hamatobia. The eosinophilia equalled 18 per cent. The complement-deviation reaction was-definitely positive' (+ +). Cystoscopic examination showed the lateral walls and roof of the bladder to be studded with yellowish submucous nodules. The orifice of the ureter (left) was of the golf hole type. The orifice was patulous at rest, yawning and circular during the emission of blood-stained urine. Catheterization of the left ureter showed that the pelvis of the kidney would easily contain 80 c.c. of collargol.
Sixteen days later the patient had tnuch improved, and there had never been a relapse of vesical symptoms. The urine was still negative, the eosinophilia was 13 per cent., and the complement-fixation reaction registered positive only. The cystoscopic picture showed an apparent diminution in size of the submucous nodules, but the left ureteric orifice was still golf hole ih type. 
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Eleven days later the eosinophilia was 2 6 per cent. and the complementdeviation reaction was reduced to a positive (+). The cystoscopic picture was very similar to the one already described. Vesical symptoms had disappeared early and never returned.
SUMMARY OF THE RESULTS OBTAINED.
Examtination of the Urine.-In all three cases the vesical symptoms disappeared early in the treatment and did not return. Ova disappeared fromr the urine in all cases after 7 gr. to 8 gr. of tartar emetic had been administered, and did not reappear. Pus cells persisted for a longer period but finally disappeared in two out of the three cases.
Cystoscopy.-Captain R. H. Silverton, A.A.M.C., carried out cysto-sco0ical examinations in all three cases. In two cases definite ulceration of the trigone disappeared during treatment. The characteristic yellowish-white nodules which in all three cases were scattered over the vesical mucosa were present after full treatment in every case; these lesions appeared to have slightly decreased in size. The final observations were made in one case eleven days, in another sixteen days, and in the last forty-two days after thirty grains of tartar emetic had been administered intravenously. The Complementdeviation Reaction. -Quite apart from its diagnostic value I had suggested on the analogy of the Wassermann reaction in syphilis, that this serological test might afford an index to the therapeutic action of any drug on the bilharzia worms within the venous system of man. The following observations support that contention: In two cases, fourteen days after 30 gr. of tartar emetic had been given intravenously, the complement-deviation reaction had changed from a positive + + to a positive +, and from a positive + ± to a positive ± (a reduction of three minimum hamolytic doses of complement in both cases). In the other case 38 gr. reduced a positive + + + reaction to a positive + +, and a further 12 gr. reduced it to a positive + (a reduction of six minimum hoemolytic doses of complement). In this last case I had obtained a positive + + + reaction six times during the preceding fourteen months, so that such a result afforded remarkably strong evidence in favour of the lethal action of the drug. Owing to the hospital embarking for Australia at this date; later observations could not be made, but it appears certain that had a little more time elapsed after cessation of treatment the complement-deviation reactions would have become completely negative. Furthermore, in bilharziasis once the serological reaction has been made negative it should remain always negative, since the life cycle of these schistosomes cannot be completed within the definitive host. On the other hand, in a disease like syphilis, where the treponema has power of reproduction, relapsing serological reactions are only too commonly observed.
Eos,inophilia.-The effect of intravenous tartar emetic on the eosinophilia was interesting but more difficult to interpret. Apparently, the tendency was for the eosinophilic curve to rise during the treat-ment and to fall after intravenous therapy was discontinued. It is necessary, however, to remember that ova as well as the worms themselves exert a positive chemiotaxis on eosinophils. Considering the number of ova imprisoned in the walls of the hollow viscera, it is hardly likely that any treatment could rapidly modify the eosinophilia.
Signiificance of these Observations.
(1) The disappearance of vesical symptoms and the improvement in general health following treatment proves the beneficial effect of tartar emetic in the treatment of vesical bilharziasis.
(2) The disappearance from the urine of ova containing living miracidia indicates that the female worms were either sterilized or killed by the drug. The modification of the complement fixation reaction in all the three cases investigated affords the surest evidence of the lethal action of tartar emetic on the worms themselves, and this undoubtedly was the main action of the drug in the three cases under investigation.
(3) The evidence that the drug killed the miracidia in the tissues rests on a less sure basis, but in my opinion this is a factor of little importance. There is much evidence to show that unless ova rapidly pass through the walls of the viscera cellulo-humoral and local tissue responses are quite capable of sterilizing or of actually destroying them. If this is true, then onceb the worms are killed and no fresh ova deposited, the definitive host would in any case in a very few weeks cease to pass ova containing living miracidia.
At any time vesical lesions are largely due to ova deposited in the walls of this viscus. The eosinophilia met with in bilharziasis is also partly dependent on ova deposited in the tissues. It would appear that a greater modification of both the cystoscopic picture and eosinophilia would have ensued if all the ova in the body of the host had been killed off.
In view of these findings I would submit that the evidence collected in these three cases entirely supports the view that tartar emetic exerts its beneficial effect in bilharziasis by killing off the adult schistosomes in the venous system.
Finally it is important to recognize that despite the large amount of information obtained regarding bilharziasis in recent years there yet remains much to be worked out.
In the life cycle of Bilharzia hwmatobita the difficulty in demonstrating infected snails of the genus Bullinus sp. contortus and Dybowski was recognized by Manson-Bahr and myself, and indeed we are inclined to the view that another molluscan intermediary exists for this schistosome.
Regarding the exact manner in which the emetic acts in bilharziasis, the estimation of the end point in treatment, and the most suitable compound of antimony to be utilized, I would emphasize that these problems can readily be solved only by further researches along the lines indicated above on a series of experimentally infected monkeys.
The production of a stable antigen is another problem requiring solution if the complement-deviation reaction is to be employed in countries other than Egypt, but I have little doubt that further investigation will enable this to be done.
The administration of antimony compounds intravenously in other helminthic infections is indicated, and at a subsequent date I hope to report on the results obtained in infection with Tania echinococcus in man, controlling the results by precipitin and complement-fixation reactions.
